Extracellular potassium is necessary for acid translocation but not for acid formation in gastric mucosa.
Removal of potassium from the nutrient solution of a gastric mucosa results in monotonic decline in acid secretion rate. When potassium is added back to the nutrient solution, acid secretion recovers. In both spontaneously and sub-maximally secreting tissue the recovery of the acid secretion rate takes the form of a transient overshoot above the baseline such that the amount of suppressed acid in the absence of potassium is equal to the amount of acid that is secreted above baseline once potassium is added back. The index of conservation r is zero, i.e., the effect is conservative. In maximally secreting tissue the secretion rate only returns to pre-inhibitory level without an overshoot. The net effect is nonconservative with r = -1. Conservative effect under maximally stimulating conditions was unmasked by exposing the tissue to a stimulus for a specific length of time and comparing amount of acid secreted when nutrient potassium was present with amount of acid secreted when potassium was removed and then added back to the nutrient solution. Stimulation with forskolin is not expressed in the absence of potassium but is unmasked once potassium is added back to the nutrient solution. The conclusion is: removing potassium from the nutrient side inhibits proton translocation by decreasing Vmax and/or increasing Km but is without effect on the formation of acid. Adding potassium back restores the parameter(s) for the translocation step.